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(54) UV LASER BEAM SOURCE 

(57) Abstract: 

PURPOSE: To provide a UV laser beam source which is 
capable of generating UV rays having sufficient outputs 
and low coherence as the light source of an exposure 
machine stably for a long time, is small in size and 
facilitates maintenance. 

CONSTITUTION: This UV laser beam source is 
composed of 10 pieces x 10 pieces, total 100 pieces of 
laser elements. The respective laser elements have laser 
beam generating sections 100 which generate 
long-wavelength light of visible light or IR light and 
wavelength conversion sections 14 which convert the 
generated laser beams to UV rays, These laser beam 
generating sections 100 have semiconductor lasers 11, 
optical fibers 12 and solid-state lasers 13. These 
wavelength conversion sections 14 are constituted to 
include nonlinear crystals which convert the wavelengths 
of incident light rays and outputs these rays. 
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^g|Un<£>, Nd : YAGPy K3 4, ft1fiL : &1&&3 5, 
3 6, 3 7, 3 9§l^ *<DMm\£R*f$S±m$:M 
"To S#tESihlH^fflv^-ri^*^ap D D^# (ft 

*Tt>ftV\, Kl«t3 3 Slt«4 0t 

LTtfiv\ 

[0 10 2] 5M£H^K|ltt 

(S3S«*dS6tKI«t4 OSriiLrW>j$ 

[0 10 3] *fc, *3IJ£^i|T*(DP— if-^^^-cD 

[0 10 4] **Jfe^J^J:ixtf. fcft 2 1 3 nm<E>*^ 
ytX\ ±m?)m$\ OW, h/l^I/^l pmJ^T 
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[oio5] fcmw&mm^tim<Dmi&mz^^x, m 

#^~lf^^«/£, xv. ^ort^<^-if-e- 

[0 10 6] *HJ6«CD*^U-1f-)|£;«f±. ±|BH1 

2, 3 Sft^— if— 

10 te, fijftfi<^u— If— — If- 4 1 

ifcRS&£rfT 5 4 3, 4 5^ /h® U-f — 

4 l £#^3£ B B H 4 3 tcofifj, #ftgMg«A4 3 <t#$f^ 
fe§.4 5t<DlHl, 4 5<7>a*t«^*iX^m9! 

tt^tufc, ^X4 2 % 4 4, 4 6 tSrW"*"So 
[0 10 7] ^jSfiWTftt, /MW- If- 4 1 tvx 
ti, jftft 8 2 0 n m ^^T^f} 15 0 mWl^COf- 
K^^W— tf— 4 1 Srfl3^5fc<Z>T\ 

[0108] LTtt, TG e n e 

20 ration of 41 mWo f blue r a 
diation by frequency doub 
ling of a GaAlAs diode la 
s e r (W. J. Kozlovsky, W. Lent 
h, E. E. Latta, A. Moser andG. 
L . Bona, Appl ied Physics Le 
tters, Vol. 56, p. 2291, (199 
0) ) J \ZWSS0$\<0& 5 8 5 6nm^4 2 8 nm 

tftfiiEfts-frst^dSfcSo *mmm<Du~ b* 

fct, roj: 5*^8S*fi*ifeS:*tJfflUr, 8 2 0 nm^ 
30 MlOn m— , £ 4 1 0nmi&^2 0 5n m^CO 

[0 10 9] *H^M(-*5^T, If— 4 lfa 

fefflfcftg8 2 0 nmO*H UVX4 2 "C^fnJ irflX* 
^SrSxT, *jMyg*S»4 3^A»SixSo ^-T% ^ 
iMi4 3tttft LBO»^ 0 

[0 110] #jftjg*£*4 3^fe*rW4Bffitt. 14 1^ 
i"J:5^«V^(a«<Z>«ffi(2lW«Sn, JbC8 2 0 n 
m^S«I^LT^ilRltf f-^ , SKS4 1 0 nm 

40 g»M*ntv^ 0 #8^f 0 4 3©»rffili, 5 
mmfti*. S^t^l 5mmgStfc5 0 

[0111] ^«A4 3cort«Btty >-^*«»«3& 

[0112] 4 3 (^AJt lf:8 2 0 n mCOS 

50 Wjft*^S3ft<jEr 9, 2fM^4 lOnmCOW? 
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[0 1 1 3] 38^Ufc2ffiFjffifi, *^(5fc^ifdS^H^ 
«*4 3^jSsa^|i«tU i/yX4 4S:gtft*ift 
ifcftSrSjtT, »CO#ift?KiiSA4 5^A*ti"So 

8 0 0 nm<Z>£*8na. *<^I5 <b i?as#ifiUI2*£* 4 3 

[0 114] i£Wmife&A 5 £ LTf*, BBO^V^ 
£ c ^mMt^&4 5 <D&ftffima** 4 1 0 nm 

<o2i»ma*mR&tm-e. 205 nm(04mm^ms 10 

fe, ^It»tti4 3 iHDiSSrtt**/ y 
1B»T?*>9, *2S!»jR35*{c:J;oT, 410nm©2 

&*^*«raM»&ffi*ht"5o 4 5£>Mi£t, 

#»^ISA4 3 ^I^S*^i~5 0 
[0 115] «^$ixfc4fflfStt, ^yX4 6^-AltL 

^£*u£ 0 ft*W4 2 0 5 n m©M*^ffl A t tt 

«\ — U— if — Bgfcfcfc "9,50 mWgJ^l^t 20 

[0116] *fc % -fcfco(o*aogfe**y y^?* 

tt7^0»gi:, ¥**i^— If— ©*fi«ft«r 
^t>^r^)fc^(Z)«^i: IT, 09*_tf Tl o n g i t u d 
inally diode — pumped conti 
nuous— wave 3. 5 — W green la 
ser (L. Y. Liu, M. Oka, W. Wiech 
mann and S. Kubota, Optics 
Letters, Vol. 19, p. 189 (199 

4) ) j Kffittsnr^sjzp*, m^(o^—^mm<o so 

[01171*/ Vi/y?*r*\?7 L 4—<D&mWffi&* 

[0 118] «©-&^^|LT^^+^S^^^, 

Sr#3j£a»ft:u— if— MAIt£lf:6^ >-n 40 

^ i:lq ^ fii^«»*ao*i£S:fflv^5r tr% #u— if— 3? 

[0119] ***«o*^u-if-3tjHJ-J:ix»i, l 
0 0*(Z>i^— if— S*^W^5waffO*^3tffl^^ s 
JL&£*L5 0 4*5, ^g&U-if— 4 1 i LT\ 7 7 2 
nm(^3tS:*±"t*St>^*fi6^fi, 4(gf fil 9 3 nm 
Ar F^V^u— 1f-£|BIi:««fc:*5 0 - 
©i^C^x^rv'v u— if— Oft#fc LTffiftS £ i: 
dS-C&So ^(7)^4Mi4ffl^i:U{t KB 
BF^ffl1/^ 0 50 
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[0120] #mw&mmi,f~m^^-^-ytM<D<&(D 
[0121] **jte^j<^^u- if— jtaitt, ±iaBi2 

T»fi!cLfc>fc<£>T&9, #^— if— [aste^l" 

[0 12 2] i-/js;b*,, #l— if-gpfm, afi3t4r* 
if— 5 1 4:, I5b®*{-i: 

tsi — -if-#s* (@ft:v-if-) soli:, mm2 

«*Sr4«*^*»^S^«ff*««^JtS:W-rs«ft* 
^g|55 0 2 i N if— #«»5 0 1 tjfiftlE«»5 0 

#>K2 6 6nm^f«^tt]*t5o 

[0123] U— if — 5 0 1 ii, l^i/X 5 2 £ , 
Klt*5 3 % 5 6 4:, l#Wf-«lt©Nd:YAG 

Mi59t, Stt^lft^USA 5 9 ©W«^E«S*bfcR 

It* 5 8, 6 0 i?:Wt^ o 
[0 12 4] fiftl/- if — 5 1 fab<D$LM8 0 8 nm 

*5 3 £:iiLT, Nd : YAGPy K5 4 (-Att^o 

Wfcv-if-^fe©*^ K4rt»*-C*A-rs«*i:b 
rt>ftv\ 

[0125] Kit* 5 3 8 0 8 n mOjaejfcfc: 

atLTteiifiSiB*. 0 6 4 nm^Cfiliglt 

M5 3 2 nm^Jt^SEtLTfiStaa^ORiltlRSr 
tejStfr&o Nd :YAGnyK5 4lt ^gjtflcu— if — 
5 l^e><^jajE3fcdSA#tSiT/ % 1 0 64 nm(Z)S*S^ 

[0126] m^thf-m^m^ ^^as 5— a 

ItL, ^r"C2fflF«^Klfc*JxSo »W 0 5 5lt 
2Mtffl^«f H KTiOP04 (KTP) 5 
5 ^^Tfffij^^^-e, Nd :YAGo^K5 4 

[0127] Rlttt 5 6 laZ^ Sft 1 0 6 4 n mCOS* 
ft^SetLTttflSRIt*, 5 3 2 nm(D2«(:SU 

&mmm?>R%tmi)m£nx\s^ 0 ^— if-*ig» 

5 0 1 t^te, JifSW^^n^L, $ ibd, «*•— KSrm— 

[0 12 8] **J6«"Ctt, U-if-#«»5 0 1 tpfr 
te, m&&<Dl 0 6 4 nm(^>S*3g[dSBflCra?)b^ * 
I»5 5^J;ot, 5 3 2 nm(^)2»M4 

lt, r6D2ffiagdssit«E5 6^e>uit*tbs 0 
[oi2 9] rrr% *mi&M(o&ttm5 3*. if 

-«£SC 5 4 CDfi4SBt2iKlt«(S:«?*-r S n t -Cftffl+S 
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[0 13 0] U— if— *t6S5 0 1 &ttj#tb*:2fflFiR<Z> 
5 3 2 nm& wyX5 7 t«^5rii^t, # 
tft^A 5 9 S:^//tf*S»*JSSr?B*'f 
5 0 2 (SkTW£*m&»&kWJ&) ^Att-TSo 
7#*£fi5 9 t tTttBBOS:fflV^5o ^|F|5*KSS5 0 2 
^A*tUfc5 3 2 nm^2fff«3ttt, 2 6 6 nmfi04§ 

[0 13 1] **5, ^gj$*JM3£5 0 2(0*S*ftdS, V 

— if-*«»5 o i d»fe«it-i-**«>«*«-ra»li"«» J: 

&v\> Sfc, *^JK0»J^R*t« 5 8 , 6 0^^:, 

i5 8, 8 0tf»t5**fctttfiV> o 
[0 13 2] *H)li«fcJ;*ttf, ^3f#:u-if-5 i £ 

bT3Wg^com^^>^^^fflV^/ct #^— If— Sf 
t} k bT, 10 0 mWgftas jL»*ax*o 

[0133] bfc*^u— if— 3eaR©«i^ 

[0 13 4] *^^J(7)^l/-if-3feMfc> B2©» 

mmkmrni^, ***^i^-if-K*srifcM^bT«j« 

£*b5fctf>-C$>?K «-v— if— @6(^fJ:5 
*#¥W«*«r*bTV^o 

[0 13 5] 1-*fc>fc, #3I1609g>*1'— 1f-K*«\ 

m^<OQ-^4 s^ffi^J:5^VW*u— if— 2fflP«[ 

[0 13 6] /^/l^V— If— te, If— 6 1 

k* %7t4'*—Q 2 k* gfrf-if— (v— if— *fi 
») eoit^&ifilisnSo v-if-*«»6oi 
tt, v— if— 8SER6 4&tf3EW»6 5 k, ^(Dffiim^m 

[0 13 7] ^»fl£U— If— 6 l^fe^JiiliBjttt, ^ 
T >f ✓<— 6 2 £ri§ bT f— if — *«» 6 0 1 i-^^, 
£Ot^63£ii9, U— If— fflEK"CS>*Nd : YLFU 
S6 4^Sfj^-r^o **3, *77^^6 2i:ffl^f 

i^-- tf-*S»6 0 l*t»SK«*4: bT*>ftv\ 
[0 13 8] U—if-*«»6 0 1 *»3t^8b* 

s^jfcKU: 0. Rfil 0 6 4 nm^>^J6S:«4t 
£ 0 r<D^4t*ixfc^/^3t<Z)/^^<BttiKj 10ns. 

1 y</U^(D^^/^— fifa 1 0 0// J, ^/U^O«|9 3S 

bjgR*!*. 8i0kHztfc5 o rco*j*i-J:tttf, 
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[0 13 9] if-*fi»6 0 1 ^feffl^Stt^/l^ 

[0 14 0] u-if— *«S&6 oid^b 

ttJ#t£*bfcl 0 6 4 nm^Itti, **0^*i»^3|gfi 

(KTP) 6 7t5 3 2 nm^2MCU 2fl§g(£>^ 
*Stf#*SiS (BBO) 6 8T4fiF»02 6 6 nmO*^* 

10 fflP««)fil««[«±SrtTV\ 2 1 3 nm<0#*#<0»£t> 

[0 14 1] rrx% «ftoaE*3»*S:Sfote±*f*ft: 
AJtvyXSrRW, If— 3fcS:*36bfc«lc:* 
^*S»fc#«r»-r*Mt£ b"C t>ftv\, 
[0 14 2] **jft«<7>i^— if— B*<^«riKicJ:ixtf, 

2 6 6nra^M (5p*Sffl^;) 
iltlt lOOmWeff^^Wo <£ot\ ±IS 
U— If — S^^r 10X10 (7) ft- 100 *SrJfcfc: bfc, ^ 
^u— if— ftSlfeffci: bTte, 1 OWfifte^fHtiyjj&s 
20 a^*tt5 0 

[0143] ^mmm^xfri^ =*>s<? h*. sraw 

=i t — i/y^ofi^ ^yrt^^tt^WJ^ 

**Ku-1f-*«Sr*3l-r5iii:*s-e#So 
[0 14 4] fc*5, *lillS«»J^i^/^^*:S:fflV^TV^5fc 

30 [0 14 5] U^U -fy^j^i/ayPix^tlifliii 
[0 14 6] 

b^t**»fe*^ailS* s /hS<"r, 
^^fiv^*^*ft»^S*^u— 1f-36*[S:««'t-S 

[0 14 7] 
40 [Hff<Z>ffi¥ftR9!] 

[Hi] *»M^J:S*^^— If— 

[0 2] *|SMwflfc^3IJfiW^^*«^S:*i"^ia'T? 
[13 3] 0 2cD^««Ol/-1f-^*^*^^^-- 
[13 4 ] ^^^f&^K^F[|(7>i--1f-S^^3t^« 
[0 5] *^^(7)fiil^*^^^-1f-^^^W1# 

50 ^c7>-0ij^7j^-riftw[iir-fc5 o 
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ll-^fl£l/-f- 1 2-3t77"l'^- 13-@ 



, 2 2-*77^/<- 2 3 -HffcL-— If— , 3 3- 
3 4-W-- !f-«EK % 3 5, 3 6, 3 7-« 

& 1 0 o-v— !f-*38^SlJo 
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